
���������	��
���
��������������	������
�������������������� ������!"��#���$��	�%�����'&

���(�����)�����*�����	�%���

+,�(-.����!����0/1
%
%���2&�-.���'���	��� 3)��4��%4���&

/)5%-65%7.8�����������
%
9�����(:)5%7.5<;=���	�	���

>@?�A�B�C@>@D9B

E"F6GIH�J�KLJ'GLM�FNKPORQ�F)M�H�F6GTSVU�Q�W�KIFXOVY[Z,\�]�^`_L^`a,UcbdM�H�F"JeSVf'FNg�KLJ"f'FNY�FNKLJ�M�F	h g�i*J�Y(J�KIgjOVM�KLJ�KIi

k YjOVM�F6l�UcOVY�M�mnQ�FNl�J�KLJ�MoOVY�f*Q�FNM�UcbpZ \ bqW�Y�GLMoOVU'Y�QNr B H�F"h�F	QIGLKPOVl�MoOVU'YsORQtSVU�GNJeSvuwOVY�x'UcSVxyOVY�f B J	iySVU'K

Q�FNKPOVF	QNr�z)U'KIF`l�KIF	GTORQ�F{SVi'u�J|bqW�Y�GLMoOVU'Y~}6�6Z \ g�F{SVU'Y�f�Q�M�U@M�H�F9GTSVU�Q�W�KIF`Ucb�M�H�F9JeSVf'FNg�KLJ�f'FNY�FNKLJ�M�F	h�g�i

��� _N�N�N�N_ ��� J'Q�Q�U�U'Y,J'Q�OVM�H�J'Q�M�H�F���KPOVf'H�M��yOVY�h��	Ucb B J	iySVU'K�Q�FNKPOVF	Q�J�M�F	J'GIH�l�UcOVY�M���Q�W�GIH�M�H�J�M �|�� ]n��a`�

�N�N��� �|�� ]n��a��=��r B H�F1��KPOVf'H�M@�yOVY�h���ORQ�Ucb�M�H�F�bqU'KI�����@]n� \� ��������� ]n��aI_N�N�N��_I� \� ��������� ]n��a�aIu

� H�FNKIF��wORQ9J�l�U � FNK9Q�FNKPOVF	Q�OVY���x�J�KPORJ�gjSVF	QNu�J�Y�h1� \� ��� h�FNY�U'M�F	Q`M�H�F B J	iySVU'K�Q�FNKPOVF	Q`Ucb ��� J�g�U'W�M9��r

 	¡ 5�¢����	�����2#�$��	�%���*�����(�����	���	�%���

? i"Z \ ]�^`£�_L^ � a � F~�1F	J�Y.M�H�F�¤�K�¥F	GIH�FNM�Q�l�J'GLF,Ucb2OVY k YjOVM�F{SVi�mnh¦O<§�FNKIFNY�MoORJ�gjSVF�bqW�Y�GLMoOVU'Y�QwbqKIU'�

^2£�M�U6^ � r B H�F,W�Q�W�JeS¨M�U'l�UcSVU'f'i)U'Y©Z \ ]�^`£�_L^ � a|ORQ@�1FNM�KPORQIJ�gjSVF'u�J�Y�h)J1Q�F	ª'W�FNY�GLF~}'«.GLU'Y�x'FNKIf'F	Q

M�U~JdbqW�Y�GLMoOVU'Y)}�OVY1M�HjORQ9M�U'l�UcSVU'f'ipO<b¬J�Y�h~U'YjSVipO<b¨M�H�F�l�J�KIMoORJeS­h�FNKPOVx�J�MoOVx'F	Q�® � }'«~¯°® � }.W�YjO<bqU'KI�tSVi

U'Y6GLU'�1l�J'GLM�Q�W�g�Q�FNMIQ9Ucb�^`£�ujbqU'K@F	J'GIH)��WjSVMoOVmvOVY�h�F{±1²Tr9E"F~J�g�g�KIFNxyORJ�M�F�Z \ ]�^`£�_L^2a9M�U.Z \ ]�^2£	a�u

U'K�³´W�Q�M�Z \ u � H�FNY.M�H�F�x�JeSVW�F�Ucb�µpORQ@GTSVF	J�K¶bqKIU'�·M�H�F,GLU'Y�M�F{±¦MNr

A W�l�l�U�Q�F � F"MIJ��'F�� bqW�Y�GLMoOVU'Y�Q ��� _N�N�N�N_ ��� �¸Z \ ]�^`£	a1J�Y�h[GLU'Y�QoORh�FNK.M�H�F©KIF	JeS�JeSVf'FNg�KLJ

^9¹ ��� _N�N�N�N_ ���Lº M�H�J�M,M�H�FNi"f'FNY�FNKLJ�M�F'r6»nM�ORQ,Ucb�OVY�M�FNKIF	Q�M,M�U"h�F	QIGLKPOVg�F1M�H�F.GTSVU�Q�W�KIF1Ucb¶M�H�F.JeSVf'FNg�KLJ

OVY©Z \ ]�^`£	aIr B HjORQ@l�KIU'gjSVFN� � J'Q�l�U�Q�F	h.g�i�»Lr A FNf�JeSvu�J�g�U'W�M�¼�½�¾�½)¹ ¿@À�u�l�r�Á�¼'¼ º r B H�F�l�W�KIl�U�Q�F�Ucb

Á



M�HjORQ�l�J�l�FNK¶ORQ@M�U)h�F	QIGLKPOVg�F,M�H�F~GTSVU�Q�W�KIF�OVY"M�H�F~GNJ'Q�F � H�FNY6µ1�=¼�J�Y�h)M�H�F�bqW�Y�GLMoOVU'Y�Q ��� _N�N�N�N_ ���

M�U'f'FNM�H�FNK,Q�FNl�J�KLJ�M�F~l�UcOVY�MIQNr B H�F�h�F	QIGLKPOVl�MoOVU'Y � F~fcOVx'FtORQwSVU�GNJeSvu�OVY�x'UcSVxyOVY�f)M�H�F B J	iySVU'K,Q�FNKPOVF	Q�Ucb

M�H�FdbqW�Y�GLMoOVU'Y�QNr

E"F1h�FNY�U'M�F~M�H�F1JeSVf'FNg�KLJ'Q�Ucb|l�UcSVi�Y�U'�tORJeSRQ,J�Y�h6Ucb9bqU'KI�.JeS¬l�U � FNK�Q�FNKPOVF	QdOVY��Xx�J�KPORJ�gjSVF	Q�g�i

^9¹ � � _N�N�N�N_�� �Lº J�Y�h.^�¹�¹ � � _N�N�N�	_�� �Iº�º u�KIF	Q�l�F	GLMoOVx'F{SVi'r�¤�U'K9F	J'GIH)�1�6^2£�u�M�H�F B J	iySVU'K�Q�FNKPOVF	Q9�.J�l
� \��� Z \ ]�^2£�_L^ � a2¯ ^9¹�¹ � � _N�N�N�	_�� £ º�º �

ORQ,GLU'Y�MoOVY�W�U'W�Q � H�FNY ^9¹�¹ � � _N�N�N�N_�� £ º�º ORQ,fcOVx'FNY©M�H�F�W�Q�W�JeS¬l�KIUy³´F	GLMoOVx'FtS<OV�tOVM,M�U'l�UcSVU'f'i'u2J�Y�h ORQ,J�Y
JeSVf'FNg�KLJ,H�U'�1U'�1U'K�l�HjORQ�� � H�FNY����[¼�r`¤�U'K9F	J'GIH��1���	�9u�M�H�F B J	iySVU'K�l�UcSVi�Y�U'�tORJeS¨�.J�l

��
� � Z \ ]�^ £ _L^ � a2¯ ^9¹ � � _N�N�N�	_�� £ º �
 _
� H�FNKIF,^�¹ � � _N�N�N�	_�� £ º 
 h�FNY�U'M�F	Q9M�H�F,Q�l�J'GLF�Ucb¬l�UcSVi�Y�U'�tORJeSRQ�Ucb�h�FNf'KIFNF,J�M��1U�Q�M���ujORQ@JeSRQ�U1GLU'Y�MoOVY�m
W�U'W�Q � OVM�H"KIF	Q�l�F	GLM@M�U1M�H�F~W�Q�W�JeS­M�U'l�UcSVU'f'i6U'Y"^9¹ � � _N�N�N�	_�� £ º 
 r@E"F~J�g�g�KIFNxyORJ�M�F�� 

 M�U.� 
 u�J�Y�h
� F�JeSRQ�U�W�Q�F�� 
 bqU'K@M�H�F�M�KIW�Y�GNJ�MoOVU'Y)�.J�l1U'Y.l�U � FNK�Q�FNKPOVF	Q �

� 
 �
���� ���
^�¹�¹ � � _N�N�N�	_�� £ º�º ¯ ^9¹ � � _N�N�N�	_�� £ º 
 _

�
� � � � 
�� � �

���¯ �

�� � � � � 
 �

� � � �
? i"J.GTSRJ'QIQoORGNJeS�M�H�FNU'KIFN��Ucb ¥�2�tO<SVF ? U'KIF{Svu�� \� ORQ,Q�W�K´³´F	GLMoOVx'F'u����! "�~F	J'GIH bqU'KI�.JeS¨l�U � FNK�Q�FNKPOVF	QdORQ
M�H�F B J	iySVU'K@Q�FNKPOVF	Q�Ucb�Q�U'�1F�Z \ bqW�Y�GLMoOVU'Y�r

»´b$# � _N�N�N�	_%# � �©^9¹�¹ � � _N�N�N�N_�� £ º�º H�J	x'F&# � ]n��a�����ujbqU'K�JeS<S�²Tu�J�Y�hXO<b���� ^9¹�¹ � � _N�N�N�	_�� �Iº�º u�M�H�FNY
� F`�.J	i¶bqU'KI�[M�H�F�GLU'�1l�U�QoOVMoOVU'Y~����]'# � _N�N�N�	_%# � aIr�E"F�h�FNY�U'M�F`M�H�F9Q�FNM�Ucbjl�U � FNK2Q�FNKPOVF	Q�Q�U@U'g�MIJeOVY�F	h�u
� OVM�H(# � _N�N�N�N_%# �¶k ±¦F	h)J�Y�h.��KLJ�Y�fcOVY�f~U�x'FNK@JeS<S¨Ucb�^9¹�¹ � � _N�N�N�	_�� �Lº�º u�g�i.^9¹�¹ # � _N�N�N�	_%# �Iº�º r

E"F�U'g�Q�FNKIx'F�M�H�J�M|O<b�})�6Z \ ]�^2£�_L^�)�aIu+*��6Z \ ]�^�)�_L^2aIu�J�Y�h.���6^2£�u�M�H�FNY
� \� ],*��9}�a`�[]n� \.-"/ �10 *�a���]n� \� } � }�]n��a�aI�

¾



B HjORQ@GLU'WjSRh.g�F�h�F	QIGLKPOVg�F	h)J'Q9M�H�F�HjOVf'H�FNK�U'KLh�FNK9x'FNKLQoOVU'Y)Ucb¨M�H�F D H�JeOVY C WjSVF'r

E"F�GNJ�Y)Y�U � Q�MIJ�M�F�M�H�F��.JeOVY.KIF	Q�WjSVMNr

� !����������(5��������	��

���[�[] ��� _N�N�N�	_ ��� a9�"Z,\~]�^9_L^ � a���
��������������������� !���9}6�"Z,\~]�^9_L^2a"�$#&%'�"�
�(%'�*)+�-,.,��0/1���3254�6�����78������4-,��"�'�:9
]�¼'a.})�)GTSVU�Q�;&< / ^ 0 ^9¹ ��� _N�N�N�N_ ���Lº+=
]nÀ�a.� 
� }6�)� 
 ^�¹ � 
� � º!>@?  
A	 
B  
C@���6^ED�A�F �.�HG =
]nÁ�a.� \� })�6^�¹�¹ � \� � � ��]n��a º�º _JI­���6^ =
] ¾�a.� 
� }6�)� 
 ^�¹ � 
� � º!>@?  
A	 
B  
C�� � ]n��a`�(�KD�A�F �.�HG =
]ML�a.�@\� })�6^�¹�¹ �@\� � � ��]n��a º�º@>@?  
A	 
B  
C�� � ]n��a`�(��r
B UtO<S<SVW�Q�M�KLJ�M�F1M�H�F~KIF	Q�WjSVMNu � F,�1FNY�MoOVU'Y"JpbqF � QoOV�1ljSVF~GLU'Y�Q�F	ª'W�FNY�GLF	QNr B H�F	Q�F~F{±jJ��1ljSVF	Q@J�KIF

JeS<S � F{S<SVm ��Y�U � Y)J�Y�h1GTSRJ'QIQoORGNJeSvu�J�Y�hpOVY�h�FNF	h1�1U'KIF@GNJ�Y1g�F�QIJeORh.J�g�U'W�M9M�H�FN�6u�J'Q � F�Q�H�JeS<S­F{±¦ljSRJeOVY

g�F{SVU � r A U'�1F,�1U'KIF~F{SRJ�g�U'KLJ�M�F.J�l�ljS<ORGNJ�MoOVU'Y�Q�J�KIF1fcOVx'FNY OVY M�H�F D U'KIUcS<SRJ�KPOVF	Q~J�M,M�H�F1FNY�h"Ucb¶M�H�F

l�J�l�FNK	r

N*O����QP�
%���'5©¼�r B H�F1GTSVU�Q�W�KIF1Ucbd^9¹ ��R º ORQ~l�KIF	GTORQ�F{SVi"M�H�F.Q�FNM,Ucb¶M�H�U�Q�F.} �[Z \ ]�^`a�Q�W�GIH©M�H�J�M
} / � 0 ]n��a`� �,W�YjSVF	QIQ�Á�h¦OVxyORh�F	Q|²Tr

À�r B H�F�GTSVU�Q�W�KIF�Ucb¬^�¹ ��S�_���R º ORQ`M�H�F�QIJ��1F�J'Q2M�H�F�GTSVU�Q�W�KIF@Ucb¬^9¹ GLU�Q���_���R º u�J�Y�h1GLU'Y�QoORQ�MIQ2Ucb¨JeS<S
bqW�Y�GLMoOVU'Y�Q � OVM�H6} � ]n��a2� ��r

Á�r B H�F�GTSVU�Q�W�KIF9Ucb­^9¹ ��R'_���T º ORQ�M�H�F@Q�FNM�Ucb�} � OVM�H1} � ]n��a`�(} � � ]n��a2� } / �VU 0 ]n��a`�(} / UL��� 0 ]n��a`�(��r
¾�r B H�F6GTSVU�Q�W�KIF)Ucb�^9¹ ��RXW ��Y'_���T º ORQ1M�H�F6Q�FNM�Ucb�} � OVM�H[} � ]n��a.� } � � ]n��a.� } / �VU 0 ]n��a.�

} / UL��� 0 ]n��a �[Z YR:\ } � � � ]n��a`� ��r

:1���*����4��'52¼�r�»nY1GNJ'Q�F��(H�J'Q2Y�U,GLKPOVMoORGNJeS­l�UcOVY�MIQNu�M�H�F�KIF	Q�WjSVM�ORQ`J,Q�l�F	GTORJeS�GNJ'Q�F@Ucb­¿@J'GIH�gjOVY���Q
L



M�H�FNU'KIFN�·¹ ¿�¼ º u � HjORGIH�GIH�J�KLJ'GLM�FNKPORQ�F	Q�M�H�F9�.Je±�OV�.JeS¦GTSVU�Q�F	h�Q�W�g�JeSVf'FNg�KLJ'Q�Ucb­Z \ ]���aIuybqU'K2J�KIgjOVM�KLJ�KIi

Q��1U�U'M�H)�.J�YjO<bqUcSRh�Q��=r B H�F~E(HjOVM�Y�FNi"Q�l�F	GLM�KLJeS�M�H�FNU'KIFN� ]L¹ z º u%¹ B9º a9l�KIU�xyORh�F	Q�J.h�F	QIGLKPOVl�MoOVU'Y"Ucb

M�H�F@GTSVU�Q�F	h�ORh�F	JeSRQ�OVY)Z \ ]���aIu�J�Y�h,H�FNY�GLF�Ucb�M�H�U�Q�F@GTSVU�Q�F	h�JeSVf'FNg�KLJ'Q�Ucb�M�H�F|bqU'KI� ^`¼&W���u � H�FNKIF��
ORQ@J�GTSVU�Q�F	h�ORh�F	JeSvr > l�J�KIM|bqKIU'�·M�H�F	Q�F�KIF	Q�WjSVMIQNu�g�U'M�H)l�KIFNm�¼�½0L'��u�M�H�F��.JeOVY.l�KIFNxyOVU'W�Q9KIF	Q�WjSVM@J�g�U'W�M
GTSVU�Q�F	h6Q�W�g�JeSVf'FNg�KLJ'Q9Ucb|Z \ ]���a � J'Q B U'W�f'FNKIU'Y���Q�¼�½��'¼�Q�l�F	GLM�KLJeS¨M�H�FNU'KIFN�°¹ B ¼ º r9E(H�FNY6J�l�ljS<OVF	h

M�U�� �¸^`u B U'W�f'FNKIU'Y���Q�M�H�FNU'KIFN� iyOVF{SRh�Q�M�H�F)Q�l�F	GTORJeSwGNJ'Q�F1UcbwU'W�K~M�H�FNU'KIFN� OVY � HjORGIH(JeS<S¶M�H�F

GLKPOVMoORGNJeS¬l�UcOVY�MIQ9Ucb���J�KIFwORQ�UcSRJ�M�F	h)J�Y�h1Ucb k YjOVM�F�U'KLh�FNK	r2z)U�Q�M9Ucb¨M�H�F � U'KI��Ucb¨M�H�F�l�KIF	Q�FNY�M`l�J�l�FNK
OVY�x'UcSVx'F	Q�M�H�F,h�FNMIJeO<SVF	h6J�Y�JeSVi�QoORQ�Ucb¬M�H�F,Q�FNM�Ucb¬J'GNGLW���WjSRJ�MoOVU'Y.l�UcOVY�MIQ�Ucb¬M�H�F�GLKPOVMoORGNJeS�Q�FNM9Ucb��,r

À�r B U'W�f'FNKIU'Y���Q�M�H�FNU'KIFN� ORQ9Q�W
	�GTOVFNY�MoSVi�f'FNY�FNKLJeSjM�U,fcOVx'F�JwbqWjS<S­J�Y�h�QIJ�MoORQobvJ'GLM�U'KIi1h�F	QIGLKPOVl�MoOVU'Y

Ucb�M�H�F1GTSVU�Q�W�KIF~Ucb|M�H�F�JeSVf'FNg�KLJ1f'FNY�FNKLJ�M�F	h6g�i6J�Y�i k YjOVM�F1GLUcS<SVF	GLMoOVU'Y*Ucb�KIF	JeS��¦J�Y�JeSVi�MoORGtbqW�Y�GLMoOVU'Y�Q

U'Y":.£'u�bqU'K�J�Y�i.Y�J�M�W�KLJeS¬Y�W���g�FNK@µ�r�»nY6M�H�F~l�J�KIMoORGLWjSRJ�K,GNJ'Q�F~Ucb�KIF	JeS��¦J�Y�JeSVi�MoORGK�,u�J1f'U�U�h6h�F	JeS
�1U'KIF¶ORQ���Y�U � Y�r D U'Y�QoORh�FNK�M�H�FdbqUcS<SVU � OVY�ftbqU'W�K|bqW�Y�GLMoOVU'Y6Q�l�J'GLF	Q�J'QIQ�U�GTORJ�M�F	h.M�U1J � � : ¯°: � �


 ��� *d� � � *��6Z \ ]n: � a���_
�=� GTSVU�QI:6¹ � º _
Z[� GTSVU�Q 
 _

� ����})�6Z \ ]n:.a � � \� }6�):6¹�¹ � \ � � ��]n��a º�º _JI­���):����
? i)] M�H�F,GTSRJ'QIQoORGNJeSqa���FN�1�.J��~g�F{SVU � u 
�� ��u�Q�U


�� �=� Z � �.�

»nY)M�H�F,l�KIF	Q�FNY�M9l�J�l�FNK	u � F~J�KIFdbqU�GLW�QIQ�F	h.U'YjSVi.U'Y)M�H�F~J�l�l�KIUe±�OV�.J�MoOVU'Y)ª'W�F	Q�MoOVU'Y � � H�FNYXORQ ? ���
] U'K	u`F	ª'WjOVx�JeSVFNY�MoSVi'u D ����a����2xyORh�FNY�MoSVi'u�J"Q�W
	�GTOVFNY�M�GLU'Y�h¦OVMoOVU'Y � U'WjSRh©g�F.M�H�J�M 
 ���.r B HjORQ

GLU'Y�h¦OVMoOVU'Y�ORQ`Y�U'M`Y�F	GLF	QIQIJ�KIi'u�J'Q � J'Q2Y�U'M�F	h1JeSVKIF	J'h�i~g�i��¶SRJ�F	Q�FNK�¹�� º ]nQ�FNF@M�H�F k KLQ�M2F{±jJ��1ljSVF�JebqM�FNK

D U'KIUcS<SRJ�KIi©½.g�F{SVU � aIr B H�F�l�KIU'gjSVFN� Ucb¶h�F	GTORh¦OVY�f � H�FNY 
 ��� H�J'Q�KIF	GLF{OVx'F	h J.f'KIF	J�M,h�F	JeS�Ucb

 



Q�M�W�h�i'r B HjORQ�g�FNf�J�Y � OVM�H)M�H�F�l�J�l�FNK�Ucb¨E(HjOVM�Y�FNi©¹ E º U'Y)GIH�J�KLJ'GLM�FNKPORQoOVY�f~M�H�F�FNx'FNY�bqW�Y�GLMoOVU'Y�Q�J'Q

M�H�U�Q�F9Ucb�M�H�F|bqU'KI�=}�] ��S'aIuyOVY�x'UcSVx'F	h�QoOVf'YjO k GNJ�Y�M�l�KIU'f'KIF	QIQ�g�i �¶SRJ�F	Q�FNK�¹�� º u'J�Y�h~GLWjSV�tOVY�J�M�F	h�OVY�M�H�F
l�FNY�FNM�KLJ�MoOVY�f~KIF	Q�WjSVM9Ucb ? OVFNKLQ�M�U'Y�F�J�Y�h�zXO<SV�.J�Y"¹ ? z6À º � HjORGIH1KIF{SRJ�M�F	Q 
 � � M�U�Q�FN�tOVmnGLU'H�FNKIFNY�GLF

Ucb¶M�H�FtOV�.J�f'F�Ucb �,r B H�F�KIF	Q�WjSVM~J�l�ljS<OVF	Q~M�U6l�KIU'l�FNK,KIF	JeSVmnJ�Y�JeSVi�MoORGH�,u2J�Y�h"F{±¦M�FNY�h�Q,M�U6HjOVf'H�FNK
h¦OV�1FNY�QoOVU'Y�QNr A FNF1JeSRQ�U*¹ ? z"¼ º u9¹ ? z�� º u�J�Y�h bqU'KIM�H�GLU'�tOVY�f � U'KI�6Ucb ? OVFNKLQ�M�U'Y�F.J�Y�h©zXO<SV�.J�Y OVY

M�H�F > Y�Y�JeSRQ,Ucb¶z6J�M�H�FN�.J�MoORGNQNr B H�F	Q�F�KIF	Q�WjSVMIQ,Q�H�U � u­bqU'K,F{±jJ��1ljSVF'u�M�H�J�M 
 � � H�UcSRh�QdOVY M�H�F

F{±jJ��1ljSVF	Q�¼�M�U~¾~fcOVx'FNY)J�g�U�x'F'r > Q�bvJ�K@J'Q`M�H�F�l�KIU'gjSVFN� Ucb¬h�F	GTORh¦OVY�f � H�FNY��=� Z ORQ�GLU'Y�GLFNKIY�F	h�u

M�H�F	Q�F�KIF	Q�WjSVMIQ�h�U~Y�U'M@J'h�x�J�Y�GLF�U'Y B U'W�f'FNKIU'Y���QNr

B H�F�l�KIU'gjSVFN� Ucb¨h�F	GTORh¦OVY�f � H�FNM�H�FNK 
 � � bqU'K9J�fcOVx'FNY1f'FNY�FNKLJeS­] Y�U'M`Y�F	GLF	QIQIJ�KPO<SVi1J�Y�JeSVi�MoORG	a

Q��1U�U'M�H�ueOVYy³´F	GLMoOVx'F'u�l�KIU'l�FNK �(H�J'Q�KIF	GLF{OVx'F	hpS<OVM�MoSVF~J�M�M�FNY�MoOVU'Y�r B H�F�KIF{bqFNKIFNF�Ucb�M�HjORQ`l�J�l�FNK2KIFN�.J�KI��Q
M�H�J�M 
 ��� ORQ�l�KIU'g�J�gjSVi6M�KIW�F�bqU'K � � :°¯ : � M�H�J�M,J�KIF~l�KIU'l�FNK	u�OVYy³´F	GLMoOVx'F'u9J�Y�h6H�J	x'F~U'YjSVi
GLKPOVMoORGNJeS�l�UcOVY�MIQ1Ucb k YjOVM�F6U'KLh�FNK	r B HjORQtORQ.J©KIF	J'Q�U'Y�J�gjSVF6GLU'Yy³´F	GLM�W�KIF'u@J�Y�h(GLU'WjSRh(l�KIU'g�J�gjSVi g�F

J�l�l�KIU�J'GIH�F	h~g�i1W�QoOVY�f~M�H�F��1FNM�H�U�h�Q`M�H�J�M � U'KI��bqU'K�J�Y�JeSVi�MoORGdbqW�Y�GLMoOVU'Y�QNr

Á�r > KIF	Q�WjSVM@QoOV�tO<SRJ�K�M�U�U'W�K9M�H�FNU'KIFN�·H�UcSRh�Q@] � OVM�H6F	QIQ�FNY�MoORJeS<SVi.M�H�F�QIJ��1F@l�KIU�Ucb{a¬bqU'K k YjOVM�F{SVi

f'FNY�FNKLJ�M�F	h Q�W�g�JeSVf'FNg�KLJ'Q�UcbdZ,\ bqW�Y�GLMoOVU'Y�Q,U'Y M�H�F1U'M�H�FNK1¼	mnh¦OV�1FNY�QoOVU'Y�JeS��.J�YjO<bqUcSRh�u�M�H�F)GTOVKLGTSVF'r

B H�F,Z 
 J�Y�JeSVU'f'W�F�JeSRQ�U � U'KI��Q@]�¼�� �����*aIu�J�Y�htORQ@Q�U'�1F � H�J�M`F	J'QoOVFNK	r
 
	 5��)���	���	�%���*������
.���`�����	�%�����

E"F~W�Q�F G bqU'K�M�H�F1Q�FNM�Ucb|Y�J�M�W�KLJeS¬Y�W���g�FNKLQ�J�Y�h � �sbqU'K�M�H�F1Q�FNM�Ucb�Y�U'Y�FNf�J�MoOVx'FpOVY�M�FNf'FNKLQNu
G���������r

¤�U'K�J~l�KIU'l�U�QoOVMoOVU'Y�JeS�bqW�Y�GLMoOVU'Y��,] ��aIu � F,QIJ	i1M�H�J�M��,] ��a9H�UcSRh�Q|bqU'K �HA	 :D�C 
 O<b � � � �,] ��a��
ORQ@J~Y�F{OVf'H�g�U'W�KIH�U�U�h�Ucb 
 r

� £ h�FNY�U'M�F	Q9M�H�F,Q�FNM�Ucb�J'GNGLW���WjSRJ�MoOVU'Y1l�UcOVY�MIQNu�U'K@h�FNKPOVx'F	h.Q�FNMNu�Ucb���r

�



��FNM�}©� Z \ ]�^9_L^2aIr B H�FNY"Q�l�MI}©h�FNY�U'M�F	Q@M�H�F�����������C
	`Ucb�}�u­Ovr F'r,^�� OVY�MI}�
 � ]n��aIr�E"F�QIJ	i

M�H�J�M�} ORQ���D�	`J�M�J�l�UcOVY�M��)�*^ O<b¶JeS<S�h�FNKPOVx�J�MoOVx'F	Q"£�� -£�� � ]n��a@�=��]v²��=¼'aIr,¿�U'M�F~M�H�J�MwOVM,h�U�F	QXA���	
FNY�MIJeO<S­}�]n��a9�(��r�E"F�QIJ	i,M�H�J�M9}tORQ����
�"D�������������A ��	+D�A�	 A	 :D�C9J�Q�FNM � � ^ O<b'I­�~� � !y�#"(��Q�W�GIH

M�H�J�M@}XORQ@GLU'Y�Q�MIJ�Y�M9U'Y6]n� � �c_I�XW �yaIr
»´b #�] ��a`�%$ � \��& 
�' � � � �"^9¹�¹ � º�º ORQ�J�l�U � FNK9Q�FNKPOVF	QNu�M�H�FNY�U'KLh #�u'M�H�F(��C:F  
C9Ucb #�uyORQ�OVYjb � ² � ' �*)�

����r

 �+ 5 � ����
%�

E"F,f�J�M�H�FNK�H�FNKIF,M�H�F�SVFN�1�.J�MIJ � F~Q�H�JeS<S¬W�Q�F,M�U.l�KIU�x'F�M�H�F,M�H�FNU'KIFN�6r B H�F k KLQ�M¶ORQ@F	J'Q�i)M�U

l�KIU�x'F'u�J�Y�h � F{S<SVm ��Y�U � Y�r

,`���(�"� ¡ 5.-M)0/5��
 4X

��1 �.2 6��8��� ��)'�'���32 �'� 2348�����������'�M� 23�"6

*�0��4 �"6 454 4����������36 *t�*f�r�G�r�h�r<]7/`a 4���4
*8"(�56&�(%'�"�9!;:��HG 
����M%H�(%'48���+*t�</E/@%'�"�'�����"6��1� G 4���4.�+*8"�: �

,`���(�"� 	 5  !��� # � _N�N�N�	_%# � �6^9¹�¹ � º�º 4���4 # � ]n��a2� ��_JI�²��*#&%'�"� �(%'��
���=84-,.23�>=�6�4

 �[^9¹�¹ # � _N�N�N�	_%# �Iº�º

��
X�J,���

�?4 ���"^9¹�¹ � º�º �
] B HjORQpSVFN�1�.J)H�UcSRh�Q�OVY(M�H�F)�1U'KIF1f'FNY�FNKLJeSwQoOVM�W�J�MoOVU'Y � H�FNKIF.M�H�F(# � J�KIF.l�U � FNK1Q�FNKPOVF	Q�OVY

�.J�Y�i�x�J�KPORJ�gjSVF	QNu�J�Y�h�OVM��.J	i�g�F,l�KIU�x'F	h1g�i.J1Q�H�U'KIM|OVY�h�W�GLMoOVx'F�J�KIf'W��1FNY�MNu�U'K�g�i.J�l�l�F	JeS<OVY�f.M�U

¹ D`º u�Q�F	GLMoOVU'Y)»�»Lu ��FN�1�.J���r�E"FwOVY�GTSVW�h�F�M�H�FwbqUcS<SVU � OVY�f.J�KIf'W��1FNY�M¨bqU'K9M�H�F�U'Y�FNmnh¦OV�1FNY�QoOVU'Y�JeS�GNJ'Q�F

g�F	GNJ�W�Q�FwOVM@H�J'Q�J~GLU'Y�Q�M�KIW�GLMoOVx'F,GIH�J�KLJ'GLM�FNK	u�J�Y�h1M�H�F��1FNM�H�U�htORQ�W�Q�F{bqWjS�OVY � U'KI�yOVY�f~F{±jJ��1ljSVF	QNr<a

� C�@A@ ¤9r�E"F��.J	i)J'QIQ�W��1F�M�H�J�M&# � H�J'Q��tOVYjOV�.JeS¬U'KLh�FNK	u�QIJ	i *�u�J��1U'Y�f1M�H�F # � r�»´b�* )� W��(u
M�H�FNY 
 H�J'Q9U'YjSVi)GLU'Y�Q�MIJ�Y�MIQ9J�Y�h1M�H�F�KIF	Q�WjSVM|ORQ�M�KPOVxyORJeSvu�Q�U � F��.J	i�J'QIQ�W��1F *t� W��(r

�



��FNM(/ ���	U'KLh�� � ��� 
 ��r B H�FNY / ORQ,J.Q�W�g�mnQ�FN�tOVf'KIU'W�l1Ucbw] � �9_
W�aIr ��FNM,µ)� f�r�G�r�h�r<]7/`aIu
J�Y�htSVFNM�� � *���µ�r ? i ��FN�1�.J�¼�u�M�H�FNKIF�F{±�ORQ�MIQ��(�9/ Q�W�GIH1M�H�J�M@� W ��µ��</9u I ���HG�r D H�U�U�Q�F
� � _N�N�N�N_ � � �6^9¹�¹ � � _N�N�N�N_�� �Lº�º Q�W�GIH.M�H�J�M

� � ��]'# � _N�N�N�	_%# � a2� ��� � � £ W©HjOVf'H�FNK�M�FNKI�.QL�

¤�U'K�F	J'GIH �)� �	�9ujSVFNM 
 
 �
	�� 
 � � �9� 
�� r B H�FNY 
 
 ORQ�J�S<OVY�F	J�K�Q�W�g�Q�l�J'GLF�Ucb�M�H�F k YjOVM�FNm
h¦OV�1FNY�QoOVU'Y�JeS¦x'F	GLM�U'K9Q�l�J'GLF@^9¹ � º 
 Ucb�JeS<S�l�UcSVi�Y�U'�tORJeSRQ2Ucb­h�FNf'KIFNF�J�M2�1U�Q�M$��r�»nM¬ORQ2M�H�FNKIF{bqU'KIF@GTSVU�Q�F	h
� OVM�H1KIF	Q�l�F	GLM`M�U�M�H�F@W�Q�W�JeSjM�U'l�UcSVU'f'i�U'Y.^9¹ � º 
 r`¿�U'M�F�JeSRQ�U,M�H�J�M¬O<b¨l�U � FNK`Q�FNKPOVF	Q
�I«~¯��¨OVY)^9¹�¹ � º�º u
M�H�FNY.M�H�F�M�KIW�Y�GNJ�MoOVU'Y�Q@� 
 �I«~¯°� 
 ��OVY"^9¹ � º 
 r

A W�l�l�U�Q�F����	« � � \« &�� � ^�¹�¹ � � _N�N�N�	_�� �Iº�º J�Y�h©�	«���]'# � _N�N�N�	_%# � a~¯ # J'Q���� W��(u¬bqU'K�Q�U'�1F
#��6^9¹�¹ � º�º r2E"F�H�J	x'F�M�U�Q�H�U � M�H�J�M !�})�6^9¹�¹ � � _N�N�N�N_�� �Lº�º Q�W�GIH.M�H�J�M #t�(}���]'# � _N�N�N�N_%# � aIr

¤�U'K�F	J'GIH �=� �	�9u � F)H�J	x'F6� 
 ]n�	«���]'# � _N�N�N�N_%# � a�a6¯ � 
 #�u�H�FNY�GLF6� 
 # � 
 
 r B H�W�Q
!�} 
 �(^9¹�¹ � � _N�N�N�	_�� �Lº�º Q�W�GIH6M�H�J�M�� 
 # � � 
 ]�} 
 ��]'# � _N�N�N�N_%# � a�aLr B i�ljORGNJeS<SVi'u`} 
 ORQ�HjOVf'HjSVi6Y�U'Y�m
W�YjORª'W�F'r`¤¨O<±��¸� � W *�u�J�Y�h1ljORGI�.Q�U'�1F�}���u�J'Q�J�g�U�x'F'r B H�FNY

#t�(}��*��]'# � _N�N�N�	_%# � a'W������ � � ��� � W"HjOVf'H�FNK@U'KLh�FNK9M�FNKI�.QI�

E"F�l�KIU�GLFNF	htOVY�h�W�GLMoOVx'F{SVi)M�U�ljORGI�.}���� � _I}���� S _N�N�N��u¦OVY6J�Q�l�F	GTO k G � J	i'r
A W�l�l�U�Q�F�} 
 H�J'Q`g�FNFNY6GIH�U�Q�FNYtbqU'K�Q�U'�1F�� ���©u � OVM�H

#t�(} 
 ��]'# � _N�N�N�	_%# � a'W�� 
 � � � 
 � � W"HjOVf'H�FNK@U'KLh�FNK9M�FNKI�.QI�

B H�FNKIF�J�KIF�M � U~l�U�QIQoOVgjO<S<OVMoORF	QNr

� D>�� �¼ 
 r�� 
 � � � ��r2»nY.M�HjORQ@GNJ'Q�F'u � F�MIJ��'F,} 
 � � �(} 
 r
½



� D>�� �À 
 r � 
 � � )����r�»nY"M�HjORQ�GNJ'Q�F'u��$W ¼~g�F{SVU'Y�f�Q�M�U.M�H�F�Q�FN�tOVf'KIU'W�l</9u�g�F	GNJ�W�Q�F~M�H�FNKIF,F{±�ORQ�MIQ

Q�U'�1F�} �
 � � �6^9¹�¹ � � _N�N�N�N_�� �Lº�º Q�W�GIH.M�H�J�M
� 
 � � #t� � 
 � � Z } �
 � � ��]'# � _N�N�N�N_%# � a \ _

H�FNY�GLF

Z } �
 � � � } 
 \ ��]'# � _N�N�N�N_%# � a`� � 
 � � � 
 � � W ����� �

B H�W�Q � F��.J	i~GIH�U�U�Q�F��)�HG�Q�W�GIH.M�H�J�M
�XW*¼ � � *p�(�QW ²oµ

bqU'K@Q�U'�1F¶²�� �'¼�_N�N�N�N_ � ��r2E"F�M�H�FNY6GIH�U�U�Q�F

} 
 � � � } 
 W�� 
 � � ���� � � �
B H�FNY

} 
 � � ��]'# � _N�N�N�	_%# � a2� } 
 ��]'# � _N�N�N�	_%# � a&W � 
 � � ] ��� W ����� a � Z � � � � £ W ����� \
� } 
 ��]'# � _N�N�N�	_%# � a&W � 
 � � � 
 � � W ����� _

Q�U

� 
 � � ]n} 
 � � ��]'# � _N�N�N�	_%# � a�a`�(� 
 � � #�_
J'Q9KIF	ª'WjOVKIF	h�r

B H�F~�'FNiXbqF	J�M�W�KIF~Ucb�M�HjORQ,GLU'Y�Q�M�KIW�GLMoOVU'Y ORQ�M�H�J�MwOVY©F{OVM�H�FNK~GNJ'Q�F�} 
 � � ORQ�l�KIU�h�W�GLF	hXbqKIU'��} 

g�i1J'h�h¦OVY�f~M�FNKI�.Q`Ucb¬U'KLh�FNK�J�M|SVF	J'Q�M	��u�J�Y�h

� � �XW*¼ � � � ** �XW��(_
J'Q ���XW��(r B H�W�QNu�fcOVx'FNY�
p�HG[M�H�FNKIF�F{±�ORQ�MIQ	�"�
�2]�
ja`Q�W�GIH.M�H�J�M

���N} 
 �(���	}�� I �������
¼��



D U'Y�Q�F	ª'W�FNY�MoSVi'u �	} 
 � \
 &�� GLU'Y�x'FNKIf'F	Q�OVY"^9¹�¹ � � _N�N�N�N_�� �Lº�º M�U1J�S<OV�tOVM�}�u�J�Y�htbqU'K�F	J'GIH��1�HG
� 
 ]n}���]'# � _N�N�N�N_%# � a�a2� � 
 Z�Z � 
 } \ ��]'# � _N�N�N�	_%# � a \

� ��
 Z�Z ��
�} � / 
 0 \ ��]'# � _N�N�N�N_%# � a \
� � 
 #�_

H�FNY�GLF

}���]'# � _N�N�N�N_%# � a`� #��

�,������
%
%���	� + 5  !��� # � _N�N�N�N_%# � �6^�¹�¹ � º�º 4���4 # � ]n��a`�(� I�²��@ !���`})�"^9¹�¹ � º�º ��#&%'�"� �(%'� )+�-,.,��0/1���32
4�6�����78������4-,��"�'�:9
]vOqa)})�6^9¹�¹ # � _N�N�N�N_%# �Iº�º+=
]vO<Oqa6� 
 }6�)� 
 ^�¹ # � _N�N�N�N_%# �Lº _JI ���HG =
]vO<O<Oqa"� 
 }6�)� 
 ^�¹ � 
 # � _N�N�N�	_I� 
 # �Iº _JI ���HG�r

,`���(�"����5 �������	��

�X�(%'48�`})�6Z \ ]�^`_L^`a76�� ��� ����6����6^*6�} ��
��'48� 48�`�;6
h¦ORQ�ML] ��_I} � 
 � ]n��a�a �	�­_JI �1�6]n��_I�XW
�'aI_

�1�HGA6&4���4
� �(�.Je±
��� } / 
 � � 0 ] ��a
� = ��� � �*�XW�� ���

#&%'�"�K)+��6���48�M%��)�©¹ ��_I��W
� º 6!/ � %'40���
� }�] ��a � }�]n��a
� � � 
 ��� 
 ���� _*4���4

� } / � 0 ] ��a
� � � 
 � � 
 � ��� 
 � � 
 �
] �$W*¼ � ²Pa�� ]vbqU'K�¼�� ² � ��aI�

¼'¼



� C�@A@ ¤9rN»´b ��� � �­u�M�H�FNY � F�J�l�ljSVi B J	iySVU'K	��Q�M�H�FNU'KIFN� � OVM�H���J�f'KLJ�Y�f'F'��Q�bqU'KI��Ucb�M�H�F9KIFN�.JeOVY�h�FNK	r
A OVY�GLF,}XORQ � J�M�J�M@��u � F�f'FNM�]vbqU'K �.�©¹ ��_I�XW
� º J�Y�h.Q�WjOVMIJ�gjSVF�� � a �

� }�] ��a � }�]n��a
��������

} / 
 � � 0 ]�� 
 a�] � � ��a �$W*¼
] �$W*¼'a�� ����

�
� � 
 � �
] �XW*¼'a�� _

J�Y�h�u¦bqU'K�¼�� ² � ��u
���
} / � 0 ] ��a ��� � ����

} / 
 � � 0 ]�� � a�] � � ��a 
 � � 
 �
] �$W*¼ � ²Pa�� ����

�
� � 
 � � 
 �
] �$W*¼ � ²Pa�� _

Q�U

� }�] ��a � }�]n��a
� � � � 
 � 
 �
] �$W*¼'a�� _

J�Y�h

���
} / � 0 ] ��a ��� �

� � 
 � � 
 � � 
 � � 
 �
] �$W*¼ � ²Pa�� �

B H�F	Q�F�F	J'QoO<SVi.iyOVF{SRh6M�H�F,h�F	QoOVKIF	h1F	Q�MoOV�.J�M�F	QNu¦OVY)M�HjORQ@GNJ'Q�F'r

A U�Q�W�l�l�U�Q�F � � ����r B H�FNY � F��.J	i�GIH�U�U�Q�F �.h¦ORQ�MoOVY�GLM@l�UcOVY�MIQ�� � _N�N�N�	_�� 
 ujOVY)M�H�FwOVY�M�FNKIx�JeS
��� ] � � � �­_��$W�� ��a
	.]n��_I�$W
�'aI_

J�M�F	J'GIH.Ucb � HjORGIH)} � �(��r ? i.¿�F � M�U'Y���Q|OVY�M�FNKIl�UcSRJ�MoOVU'Y bqU'KI��WjSRJ�u
} � ] ��a`� ] � � � � a��N�N�N] � � � 
 an} � ¹ � � _N�N�N�	_�� 
 _�� º

� ] � � � � a��N�N�N] � � � 
 an} / 
 � � 0 ]���a��� _

]nGTbor�¹ � º u�l�r  ¾�a`Q�U

� } � ] ��a
� � ] � ��a 
 ���� �

? i)J�l�ljSViyOVY�f C UcS<SVF'��Q@M�H�FNU'KIFN�6u � F,Q�FNF�M�H�J�M¶bqU'K�À � ² � ��u�} / � 0 H�J'Q��$W*¼ � ²
�NFNKIU�Q|OVY ��u�J�Y�h
M�H�F,QIJ��1F�J�KIf'W��1FNY�M`Q�H�U � Q`M�H�J�M

���
} / � 0 ] ��a ��� �

] � ��a 
 � � 
 � �
] �$W*¼ � ²Pa�� �
¼�À



¤¨OVY�JeS<SVi'u
� }�] ��a � }�]n��a
��������

� �
�
} � ] �Ia�µ�� ����

�
� 
 ��� 
 ���� �

B H�W�Q � F�H�J	x'F@M�H�F,h�F	QoOVKIF	h1F	Q�MoOV�.J�M�F	Q|OVY)M�HjORQ@GNJ'Q�F�JeSRQ�U�u�J�Y�h1M�H�F�l�KIU�Ucb�ORQ@GLU'�1ljSVFNM�F'r

B H�F�Y�F{±¦M�SVFN�1�.J¶ORQ � F{S<SVm ��Y�U � Y�r D U'�1l�J�KIF'uebqU'K�OVY�Q�MIJ�Y�GLF'u�¹ B ¼ � D H�J�l�M�FNK`»��,u ��FN�1�1F9À�r<¼�r�u
l�r���À º r

,`���(�"����5H#&%'�"6�� 4�6�� �0�3�����"6


4-,	�
����
��M4��'�+
�� 
 "*��/1���(%H�(%'� )+�-,.,��0/1���32�� 6��-�	�"6���� �
	 �����"���("*�
�(%'�"6��$��� ��
��+
�
©�"Z \ ]�^`_L^`a 
����M% �(%'48�9� ��
 �[¼�6�
6�����'��4�6�] � �(_I� º 6�
6��¼��'��4�6~¹ �	_
W��*a76
4���4

����

µ 
 

µ � 
 ����

�
� 

� 
 I ���(¼��

,`���(�"����5  !��� � � ^ = �X�J,���

�?4 4���4~}6�6Z \ ]�^9_L^2a
� �������	��

� ��48�M% �	�-���'� ��) � ��
�4��:6 �������
4-,
�	�-���'�!��)�}&�  !����� = �*�(%'� 

���!��) �	�-���'�+
 ��) � 48�@/@%3���M%�} ��
 �'48�:�*#&%'�"��}9= � ,����32 
 �M�$�(%'�*�J,���
��06��
���"Z \ ��) �(%'��

��� ��)!)M�0�&����������
 *t�6Z \ 
����M% �(%'48�
����� * ��
�,�� �
4-,.,�� �
����
��M4��'�!�'��4�6
�(6

4���4
����� )+��6���48�M%)��� �.6&/ �*%'40�����(%'48� * ��
��'48� 48�`�;6&��6@� \� *p� � \� }&�

� C�@A@ ¤9r @ g�Q�FNKIx'F@M�H�J�M@}XORQ � J�M�U'Y � £ u�Q�U � £ � �~r
¤¨O<± � �EG·J�Y�h�� " ��r�E"F � O<S<SwQ�H�U � M�H�J�M�fcOVx'FNY �(" �.M�H�FNKIF�F{±�ORQ�MIQ *�� Z \ H�J	xyOVY�f

¼�Á



l�KIU'l�FNKIMoOVF	Q@]�¼'a�J�Y�h)]nÀ�a9J�Y�h.Q�W�GIH1M�H�J�M

�.Je±
�� � � 
 Q�W�l

�� � � � � ��� *

/ � 0 ] ��a � } / � 0 ] ��a ��� � �L�
B HjORQ � O<S<S�Q�W
	�GLF'r

A OVY�GLF��1U�h¦O k GNJ�MoOVU'Y�Q�M�U"}©Uc§ ¹ � �,_�� º J�KIF�Ucb|Y�U)GLU'Y�Q�F	ª'W�FNY�GLF'u � F��.J	i)JeSVM�FNK�OVM~Q�U)M�H�J�M
OVMwORQwSVU�GNJeS<SVi�mnGLU'Y�Q�MIJ�Y�M�Y�F	J�K�F	J'GIH6l�UcOVY�M@Ucb � � ¹ � �,_�� º r�»nY bvJ'GLMNu�O<b|} ORQ � J�M�J�M � �,u � F,�.J	i
J'QIQ�W��1F�}�] ��a��=}�] � ��a¶bqU'K,JeS<S � � � �,u � H�FNKIF	J'Q¶O<b¶} ORQ�Y�U'M � J�M�J�M � �,u�M�H�FNY ! � "��1Q�W�GIH

M�H�J�M � 	©] � � � � _ � ��a~����u`J�Y�h � F1�.J	i)�1U�h¦O<bqi©}*M�U"H�J	x'F.}�] ��a��¸}�] � � � � awbqU'K�JeS<S��� � � � � r A OV�tO<SRJ�K��1U�h¦O k GNJ�MoOVU'Y�Q��.J	i,g�F��.J'h�F@U'Y©¹ �,_
W��*aIr
��FNM �

�
��� 	6¹ � �,_�� º r ��FNM

� � �.Je±
�� � � 
 � � Q�W�l

���
 � � � � � � � ��� }

/ � 0 ] ��a ��� �
¤¨O<± �,�6]n��_ �

�
aIr

�`J'GIH1GLU'Y�Y�F	GLM�F	h1GLU'�1l�U'Y�FNY�M�Ucb �
�
ORQ�J,QoOVY�fcSVFNM�U'Y.U'K9J,GTSVU�Q�F	htOVY�M�FNKIx�JeS�Ucb¨l�U�QoOVMoOVx'FdSVFNY�f'M�H�r

¤�U'K`F	J'GIH1Q�W�GIH1GLU'�1l�U'Y�FNY�M`Z[�=¹ ��_�� º GLU'Y�QoORh�FNK9M�H�F@U'l�FNYtOVY�M�FNKIx�JeS ��� Z � ���S _�� W �S�\ r A F{SVF	GLM�J
k YjOVM�F�Y�W���g�FNK � � _N�N�N�	_���«,Ucb­M�H�F	Q�F¶OVY�M�FNKIx�JeSRQNu�GLU'KIKIF	Q�l�U'Y�h¦OVY�f�M�U�GLU'�1l�U'Y�FNY�MIQ`Z � _N�N�N�N_LZ�«,Ucb �

�
u

GLU�x'FNKPOVY�f �
�
r�E"F,�.J	i.Q�W�l�l�U�Q�F�M�H�J�M�Y�U�� � ORQ�GLU'Y�MIJeOVY�F	hXOVY"M�H�F~W�YjOVU'Y6Ucb�M�H�F,KIF	Q�MNu�J�Y�h)M�H�J�M

M�H�FNi.J�KIF�U'KLh�FNKIF	h1Q�U�M�H�J�MNu � OVM�H � � � ]�� � _Iµ � aIu � F�H�J	x'F � � � � � � � r
E"F�Y�U � GNJ�KIKIi�U'W�M@J,l�KIU�GLF	QIQ9M�U.�<h¦ORQv³´UcOVY�MoO<bqi���M�H�F�� � r

A W�l�l�U�Q�F�� � � � �*µ � bqU'K@Q�U'�1F 
�r
»´b|]�� � � � _Iµ � a )� ��u�ljORGI�.l�UcOVY�MIQ�µ �� � � �� � � g�F{SVU'Y�fcOVY�f.M�U1M�H�F~QIJ��1F�GLU'Y�Y�F	GLM�F	h6GLU'�1l�U'Y�FNY�M

Ucb�]�� � � � _Iµ � a0� ��u�J�Y�h1KIFNljSRJ'GLF�� � g�i.]�� � _Iµ �� a9J�Y�h�� � � � g�i.]�� �� � � _Iµ � � � aIr
»´b � � � � � µ � J�Y�h[]�� � � � _Iµ � a � ��u@M�H�FNY[M�H�FNKIF ORQ)J*GLU'Y�Y�F	GLM�F	h GLU'�1l�U'Y�FNY�M 
 Ucb � £

GLU'Y�MIJeOVYjOVY�f6¹ � � � � _Iµ � º u�J�Y�h � F���W�Q�M`H�J	x'F 
 )�[Z � ]nQoOVY�GLF,µ � ��"Z � aIr A OVY�GLF,µ � ORQ�Y�U��1U'KIF�M�H�J�Y

¼	¾



h¦ORQ�MIJ�Y�GLF �S bqKIU'� Z � u � F@Q�FNF@M�H�J�M�]nµ � � �S _Iµ � a*��� ORQ9Y�U'Y�FN�1l�Mni'r �¬ORGI��µ �� � � �� � � g�F{SVU'Y�fcOVY�f~M�U
M�H�F�QIJ��1F9GLU'�1l�U'Y�FNY�M�Ucb­]nµ � � �S _Iµ � a0� ��u'J�Y�h,KIFNljSRJ'GLF�� � g�i~]�� � _Iµ �� a�J�Y�h � � � � g�i~]�� �� � � _Iµ � � � aIr

»´b � � � � ��µ � u�M�H�FNYXOVM�g�F{SVU'Y�f�Q@M�U"¹ � �,_�� º u�J�Y�h.F{OVM�H�FNKdOVMwORQ@Y�U'M�J~l�UcOVY�M�Ucb���u�U'K¶OVMwORQ�J�Y
ORQ�UcSRJ�M�F	h.l�UcOVY�M9Ucb ��u�QoOVY�GLF�M�H�F�� � ��Q`M�U'f'FNM�H�FNK@GLU�x'FNK � £ 	.¹ � �,_�� º r2»nY.F{OVM�H�FNK@GNJ'Q�F � F@�.J	i,ljORGI�
l�UcOVY�MIQ
� �

� � � �(µ �� OVY6J~QoOVY�fcSVF,GLU'�1l�U'Y�FNY�M2Ucb�]nµ � � �S _Iµ � a0� �=J�Y�h�l�KIU�GLFNF	h.J'Q�OVY.M�H�F�l�KIFNxyOVU'W�Q
GNJ'Q�F'r

B H�F�F{§�F	GLM@Ucb¬M�HjORQ��1U�h¦O k GNJ�MoOVU'YXORQ@M�U�l�KIU�h�W�GLF�J�GLU�x'FNKPOVY�f�� � � �,Ucb � � Q�W�GIH.M�H�J�M�M�H�F,Q�FNMIQ
GTSVU�Q � � J�KIF�l�JeOVK � ORQ�F�h¦ORQv³´UcOVY�MNu � � GLU'Y�MIJeOVY�Q�J~GLU'�1l�U'Y�FNY�M9Z � Ucb � � u�J�Y�h1Y�U~l�UcOVY�M�Ucb � � ORQ��1U'KIF
M�H�J�Y �~J � J	i�bqKIU'�¸Z � r > SRQ�U�u � � �� � bqU'K 
 " ¼,J�Y�h.µ � �� � bqU'K 
 � ��r

��FNM

� � � OVYjb � � 	�� � _ � � � }�] � � aI_
� � �(Q�W�l
� � 	�� � _ � � � }�] � � aI�

»nY � H�J�MdbqUcS<SVU � QNu � � J�Y�h ��«)�.J	i.Y�FNF	h"Q�l�F	GTORJeS|M�KIF	J�M��1FNY�MNu�Q�U6J'QIQ�W��1FdbqU'K,M�H�F��1U'�1FNY�M@M�H�J�M


 )�[¼�u 
 )� ��r B H�FNY

� � � � � � � � �(µ � �
E"F,GLU'Y�QoORh�FNK|OVY)M�W�KIY.M�H�F,Q�FNMIQ@]�� � _ � � a0� ��u�] � � _ � � a*����u�J�Y�h)] � � _Iµ � a0� ��r

B H�F©U'l�FNY=Q�FNM©]�� � _ � � a�� � ORQ6Y�U'Y�FN�1l�Mni'u�Q�U(M�H�F*Q�W�l�KIFN�~W��0UcbtM�H�F SVFNY�f'M�H�Q)Ucb�OVMIQ

GLU'�1l�U'Y�FNY�M�OVY�M�FNKIx�JeSRQ�ORQ.l�U�QoOVMoOVx'F'r �@FNY�U'M�F6M�HjORQ)Q�W�l�KIFN�~W��°g�i	� 

�
u@J�Y�h Q�F{SVF	GLM)J�YsOVY�M�FNKIx�JeS

]v� 

�
_�� 

�
a � ]�� � _ � � a0��� � OVM�H��



�
� � 

�
� � 


�
r ��FNM � 


�
� � � � � � r > l�ljSViyOVY�f���FN�1�.J@¾�u � F�Q�FNF

M�H�J�M

]nÁ�a � }�] ��a � � � ��� � 
 ��] � 

�
a 
 � 

���� _

¼�L



] ¾�a ���
} / � 0 ] ��a ��� �

� 
 � � 
 � ��] � 

�
a 
 � � 
 �

] �$W ¼ � ²Pa�� _ ]�¼�� ² � ��aI_

� H�FNY�FNx'FNK��.�6]�� � _ � � aIr
A OV�tO<SRJ�KPSVi'u�OVY)M�H�F,Y�U'Y�FN�1l�Mni~U'l�FNY6Q�FNM�] � � _Iµ � a*� ��u � F,Q�F{SVF	GLM�J�Y.U'l�FNYXOVY�M�FNKIx�JeS�]v�

�
�
_�� �
�
a

� H�U�Q�F|SVFNY�f'M�HtORQ`M�H�F�Q�W�l�KIFN��W�� �
�
�
Ucb­M�H�F|SVFNY�f'M�H�Q`Ucb¨Q�W�GIH�OVY�M�FNKIx�JeSRQNu�J�Y�h � F¶SVFNM��

�
�
�(µ � � � � r

B H�FNY � F�H�J	x'F

� }�] ��a � � � ��� � 
 ��] � �
�
a 
 � �
���� _

���
} / � 0 ] ��a ��� �

� 
 � � 
 � ��] � �
�
a 
 � � 
 �

] �$W ¼ � ²Pa�� _ ]�¼�� ² � ��aI_

� H�FNY�FNx'FNK��.�6] � � _Iµ � aIr
¿�U � OVM9�.J	i�H�J�l�l�FNY�M�H�J�M � � J�Y�h � � g�F{SVU'Y�f,M�U,M�H�F�QIJ��1F9GLU'�1l�U'Y�FNY�M�Ucb � � r B HjORQ`U�GNGLW�KLQ

l�KIF	GTORQ�F{SVi � H�FNY6Z � �=¹ � � _ � � º J�Y�h�� � H�J'Q9l�UcOVY�MIQ9Ucb � � U'M�H�FNK�M�H�J�Y)M�H�F�l�UcOVY�MIQ�Ucb�Z � r�E"F,GNJeS<S
M�HjORQ�M�H�F��LM � U'mvOVY�M�FNKIx�JeS¨GNJ'Q�F���u�J�Y�h1U'M�H�FNK � ORQ�F � F�QIJ	i � F�H�J	x'F@M�H�F��LM�H�KIFNFNmvOVY�M�FNKIx�JeS¬GNJ'Q�F���r

»nY.M�H�F�M�H�KIFNFNmvOVY�M�FNKIx�JeS¬GNJ'Q�F'u�] � � _ � � a*� � ORQ@J~Y�U'Y�FN�1l�Mni~U'l�FNY6Q�FNMNr���FNM �


�
g�F,M�H�F,Q�W�l�KIFNm

��W��[Ucb­M�H�F|SVFNY�f'M�H�Q2Ucb�OVMIQ9GLU'�1l�U'Y�FNY�MIQNu�J�Y�h�Q�F{SVF	GLM�]v� 

�
_�� 

�
a � ] � � _ � � a0� � � OVM�H �



�
� � 

�
"	� 


�
r

��FNM � 

�
� � � � � � r B H�FNY

� }�] ��a � � � � � � 
 ��] � 

�
a 
 � 

���� _

� }�] ��a � � � � � � 
 ��] � 

�
a 
 � 

���� _

���
} / � 0 ] ��a ��� �

� 
 � � 
 � ��] � 

�
a 
 � � 
 �

] �$W ¼ � ²Pa�� _ ]�¼�� ² � ��aI_

� H�FNY�FNx'FNK��.�6] � � _ � � aIr
¼  



? i���FN�1�.JXL � F��.J	i�Q�F{SVF	GLM�
 
� �6Z \ Q�W�GIH.M�H�J�M
� � 
 


�
� ¼�_


 

�
�(�~Y�F	J�K�] � �(_o� 


�
º _


 

�
� ¼,Y�F	J�K,¹ � �

�
_
W��*aI_

���
]�
 

�
a / � 0 ��� �

� �
] � 

�
a � _ I�² �(���

A OV�tO<SRJ�KPSVi'u � F�Q�F{SVF	GLM�bqW�Y�GLMoOVU'Y�Q 
 �� u 
 
� � HjORGIH1f'UdbqKIU'� ��M�U�¼�J'GLKIU�QIQ9]v� �� _�� �� a`J�Y�h1]v� 
� _�� 
� aIu�J�Y�h
H�J	x'F�g�U'W�Y�h�Q

���
]�
 �
�
a / � 0 ��� �

� �
] � �
�
a � _

���
]�
 

�
a / � 0 ��� �

� �
] � 

�
a � �

¿�U � GLU'Y�QoORh�FNK 
 ��¼�r©»nM�ORQ~l�U�QIQoOVgjSVF.M�H�J�M1]�� � _ � � a � ��r B HjORQ~U�GNGLW�KLQ,l�KIF	GTORQ�F{SVi � H�FNY

� � � � �·J�Y�h*¹ � � _ � � º � ��r~»´b|M�HjORQdORQ�M�H�F1GNJ'Q�F'u�M�H�FNY GLU'Y�Q�M�KIW�GLM 
 � � J�Y�h©]vO<b¶Y�F	GLF	QIQIJ�KIi�a 
 
 �
F{±jJ'GLMoSVi1J'Q�g�F{bqU'KIF'u'g�W�M�MIJ��'F 
 
��� ¼�r�»´bou�U'Y~M�H�F9U'M�H�FNK`H�J�Y�h�u�]�� � _ � � a0� � )� ��u'M�H�FNY~Y�U�Q�l�F	GTORJeS

M�KIF	J�M��1FNY�M�ORQ�Y�FNF	h�F	h � ³´W�Q�M�GIH�U�U�Q�F 
��� J�Y�h)]vO<b�Y�F	GLF	QIQIJ�KIi�a 
 
 � OVY)M�H�F�W�Q�W�JeS � J	i'r
¤¨OVY�JeS<SVi)GLU'Y�QoORh�FNK 
p� ��r2»´b�] �­«�_Iµ�«�a )� ��u�M�H�FNY.l�KIU�GLFNF	h.J'Q`W�Q�W�JeSvr @ M�H�FNK � ORQ�F'u�GIH�U�U�Q�F 
 
«

J�Y�h)]vO<b�Y�F	GLF	QIQIJ�KIi�a 
 
 « J'Q�W�Q�W�JeSvu�g�W�M9MIJ��'F 
 � « � ¼�r
»nY.M�H�F�M � U'mvOVY�M�FNKIx�JeS¨GNJ'Q�F'u¦SVFNM

� � ��
 
� ]�¼ � 

�
�
a�]n} � � � aI�

»nY.M�H�F�M�H�KIFNFwOVY�M�FNKIx�JeS�GNJ'Q�F'u¦SVFNM

� � ��
 
� ]�¼ � 
 
� a�]n} � � � a&W 
 
� ]�¼ � 
 �� a�]n} � � � aI�
��FNM

*
�
� } �

«�
� &��

� � �

¼ �



B H�FNY(*
�
�6Z \ r �`J'GIH.l�UcOVY�M@��� �

�
g�F{SVU'Y�f�Q9M�U1Q�U'�1F,¹ � � _ � �

º r`¿�U � � � �(�~U'Y�� � u3I�� )� 
�r�»´b
M�H�F@M � U'mvOVY�M�FNKIx�JeS­GNJ'Q�F�U'g�MIJeOVY�QNu�M�H�FNY � � � } � � � Y�F	J�K�¹ � � _ � � º u�J�Y�h�H�FNY�GLF * � � � � ORQ�GLU'Y�Q�MIJ�Y�M
Y�F	J�K@��r9»nY.M�H�F�M�H�KIFNFNmvOVY�M�FNKIx�JeS¬GNJ'Q�F'u�� � � } � � � Y�F	J�K~¹ � � _o�



�
º u�� � �[} � � � Y�F	J�K,¹ � 
� _ � � º u�J�Y�h

� ��¹ � � _ � � º � ]v�


�
_�� 

�
aIu`Q�U)Y�F	J�K~� � F�H�J	x'F~F{OVM�H�FNK * � � � � U'K * � � � � r B H�W�Q&* � ORQ�SVU�GNJeS<SVi

GLU'Y�Q�MIJ�Y�M9Y�F	J�K �
�
r

¿�U � GLU'Y�QoORh�FNK�J.l�UcOVY�M�� � � � �
�
r D J�KIF{bqWjS<SVi F{±jJ��tOVYjOVY�f6JeS<S¶M�H�F1l�U�QIQoOVgjSVF.GNJ'Q�F	QNu � F

Y�U'M�F�M�H�J�M,F	J'GIH�bqW�Y�GLMoOVU'Y 
 

�
u�
 �
�
u�
 

�
ORQdORh�FNY�MoORGNJeS<SVi(�.U'K�ORh�FNY�MoORGNJeS<SVi ¼1U'Y J.Y�F{OVf'H�g�U'W�KIH�U�U�h

:0Ucb¶��u`J�Y�h"H�FNY�GLF'u�U'Y :"u � � F	ª'W�JeSRQ�U'Y�F1Ucb¶��u2} � � � U'K~} � � � r)z)U'KIFNU�x'FNK	u�M�H�F � � H�J	x'F

l�JeOVK � ORQ�FNmnh¦ORQv³´UcOVY�M�Q�W�l�l�U'KIMIQNu�Q�U * � F	ª'W�JeSRQ@U'Y�F�Ucb�}�_ � � _�� � _N�N�N�	_ � «�_��	«�ujORh�FNY�MoORGNJeS<SVi"U'Y :"r B H�W�Q
�@\� * � � * � ]n��a9U'K@�@\� }�r

»nM�KIFN�.JeOVY�Q2M�U�F	Q�MoOV�.J�M�F�� } / � 0 � * / � 0
�
��ujbqU'K@� � ² � ��r2¤¨O<± �)�©¹ � �,_�� º r2E"F�H�J	x'F

� } / � 0 ] ��a � * / � 0
�
] ��a
��� �.Je±� � � � « � �

/ � 0
�
] ��a
��� �.Je±� � � � « � 
 
� _ 
 
� _ 


�
�
�

� H�FNKIF

 

�
� Q�W�l/ ���

��� �
�
� 0
����

µ �
µ � � 
 
� ]n} � � � a ����

_


 

�
� Q�W�l/ ���

� � �
�
� 0 ����
µ �
µ � � 
 
� ]n} � � � a ����

W ����

µ �
µ � � 
 
� ]n} � � � a ����

_


 �
�
� Q�W�l/ ���

� � �
�
� 0
����

µ �
µ � � 
 �� ]n} � � � a ����

�

B H�F@M�H�KIFNF@F	Q�MoOV�.J�M�F	Q9J�KIF�QoOV�tO<SRJ�K	u�Q�U � F�h¦ORQIGLW�QIQ`U'YjSVi�M�H�F k KLQ�MNr > Q�ORQ � F{S<SVm ��Y�U � Y�u�Q�W�l � } �

J�Y�h)Q�W�l � } / 
 0 ��M�U'f'FNM�H�FNK�GLU'Y�M�KIUcS¨M�H�F�OVY�M�FNKI�1F	h¦ORJ�M�F~Q�W�l � } / � 0 ��u�Q�U � F,Y�FNF	h.U'YjSVi6GLU'Y�QoORh�FNK¶²|���
J�Y�ht²�� ��r B H�F�F	Q�MoOV�.J�M�F~]nÁ�a`M�KPOVxyORJeS<SRi)iyOVF{SRh�Q

��

 

�
]n} � � � a ��

�*GLU'Y�Q�M � �	_

¼ �



QoOVY�GLF � 

�
� ��r ? i���F{OVg�YjOVM��'��bqU'KI��WjSRJ

µ 

µ � 
 
 
� ]n} � � � a2�


�
��& 


� �
²�� ]n} � � � a / � 0 ]�
 
� a / 
 
 � 0 �

? i)]nÁ�aIu � F�H�J	x'F'u � H�FNKIF �)�6]v� 
� _�� 
� a

���
]n}�] ��a � � � a�]�
 
� a / 
 0 ] ��a ��� �(GLU'Y�Q�M � �	_

J�Y�htbqU'K�¼�� ² � ��u

���
} / � 0 ] ��a�]�
 


�
a / 
 
 � 0 ] ��a ��� �(GLU'Y�Q�M � �



�
�(GLU'Y�Q�M � �	�

B H�W�Q

��

 

� ��
�(GLU'Y�Q�M � �	�

E"F�GLU'Y�GTSVW�h�F�M�H�J�M

�.Je±
�� � � 
 Q�W�l

�� � � � � ��� }

/ � 0 ] ��a � * / � 0
�
] ��a ��� �(GLU'Y�Q�M � �

� H�FNKIF9M�H�F�GLU'Y�Q�MIJ�Y�M2h�FNl�FNY�h�Q�U'Y��(J�Y�h ��u�g�W�M�Y�U'M�U'Y ��r B H�W�Q � F9U'g�MIJeOVY�M�H�F�h�F	QoOVKIF	h,F	Q�MoOV�.J�M�F
g�i�MIJ��yOVY�f��,Q�W
	�GTOVFNY�MoSVi)Q��.JeS<Svr

,`���(�"����5.]n¤�J'GLM�U'KPORQIJ�MoOVU'Y ��FN�1�.J�aM�  !����� � ^2£6¯ ^ � = �)Z \ 4���45������������������� �������	��

�
}[�[Z,\�]�^2£'_L^2a ��
 ,�� �
4-,.,�� 2M�
����
��M4��'�X�'��4�6 �(%'�K�:6 �������
4-, 

���X��)��$�  !��� � � ^2£<= � �
�?1 � 48���:�
#&%'�"� �(%'�"6��X��� ��
��+
 
6�6Z \ ]�^ � _L^2a 
����M%H�(%'48�`})� 
�� � ��� � �

� C�@A@ ¤9r ��FNM��(g�F�J�Y~U'l�FNY~g�JeS<S�OVY.^ £ u�GLU'Y�MIJeOVYjOVY�f��©r B H�F9�.J�l�� ORQ`J@H�U'�1FNU'��U'KIl�HjORQ�� Ucb��
U'Y�M�U	��� ��]
��aIr ��FNM �[g�F�M�H�F�GLKPOVMoORGNJeS¨Q�FNM2Ucb	�,r B H�FNYK� ORQ`J�h¦O<§�FNU'�1U'KIl�HjORQ��=Ucb�� � �[U'Y�M�U

¼�½



M�H�F.Q��1U�U'M�H OV��g�F	h�h�F	h"µ � h¦OV�1FNY�QoOVU'Y�JeS�Q�W�g��.J�YjO<bqUcSRh � � ��] �~a � ^ � r6¤�U'K � � ��]
��aIu�SVFNM
�.� ��H�J	x'FX��] ��a2� � J�Y�h1h�F k Y�F�
�] � a`�(}�] ��aIr B H�FNY 
XORQ�J~Z \ bqW�Y�GLMoOVU'Y.U'Y � �[��] �~a`J�Y�h
ORQ|SVU�GNJeS<SVi�mnGLU'Y�Q�MIJ�Y�M�U'Y)J,KIF{SRJ�MoOVx'F,Y�F{OVf'H�g�U'W�KIH�U�U�h1Ucb���] � 	 ��a�OVY �~r B H�F�F{±�ORQ�M�FNY�GLF�Ucb�J1Z \
F{±¦M�FNY�QoOVU'Y6Ucb 
"M�U)^ � ORQ�JpSVU�GNJeS�ª'W�F	Q�MoOVU'Y�u�Q�UtOVMwORQ�GTSVF	J�K�M�H�J�M�
"H�J'Q@Q�W�GIH)J�Y6F{±¦M�FNY�QoOVU'Y©]nQoOVY�GLF
Q��1U�U'M�H bqW�Y�GLMoOVU'Y�Q�F{±¦M�FNY�h bqKIU'� Q�W�g��.J�YjO<bqUcSRh�QNu�J�Y�h"GLU'Y�Q�MIJ�Y�MIQ�J�KIF~F	J'Q�i6M�U)F{±¦M�FNY�h�aIr B HjORQdORQ

FNY�U'W�f'H�r

B H�FtSRJ'Q�M�SVFN�1�.JtORQ~J � F{S<SVm ��Y�U � Y*GLU'Y�Q�F	ª'W�FNY�GLF1Ucbwh�FtSRJ �`JeS<S{¥FNF���U'W�QIQoOVY���Q�F{±¦M�FNY�QoOVU'Y*Ucb
E"F{OVFNKLQ�M�KLJ'QIQN��l�UcSVi�Y�U'�tORJeS¨J�l�l�KIUe±�OV�.J�MoOVU'Y1M�H�FNU'KIFN�·M�U.Z 
 J�l�l�KIUe±�OV�.J�MoOVU'Y�r
,`���(�"����5  !��� �[��] ��� _N�N�N�N_ ��� a9�"Z \ ]�^`£�_L^ � a 4���4�
"�"Z \ ]�^ � _L^2a"�$#&%'�"� 
�� � = � ,����32 

�M� �(%'�$�J,���
��06�����)`^9¹ ��� _N�N�N�N_ ���Lº ���"Z,\�]�^2£'_L^2a"�

  ��5����������9��� � !����������

��FNM�� �[] ��� _N�N�N�	_ ��� a � ^"¯ ^ � g�FdOVYy³´F	GLMoOVx'F'r�¤¨O<±X}6�6Z \ ]�^9_L^2aIr
]�¼'a�� ]nÀ�a � B HjORQ¶ORQwOV�1�1F	h¦ORJ�M�FdbqKIU'� M�H�F~GLU'Y�MoOVY�WjOVMni)Ucb�M�H�F~�.J�l)} �¯0� 
� }©J�Y�h.M�H�F�bvJ'GLM

M�H�J�M@� 
 ^�¹ � 
� � º ORQ@GTSVU�Q�F	h�OVY"^�¹ � º 
 r
]nÀ�a�� ]nÁ�a9J�Y�h)] ¾�a�� ]ML�a�bqUcS<SVU � bqKIU'� D U'KIUcS<SRJ�KIi.Á�r

]nÀ�a�� ] ¾�a9J�Y�h)]nÁ�a�� ]ML�a9J�KIF�U'g�xyOVU'W�QNr

»nM�KIFN�.JeOVY�Q2M�U�l�KIU�x'F�M�H�J�M�]ML�a�� ]�¼'aIr
À'�



À
� � �
¼ Á ¾
� � �L

¤¨OVf'W�KIF � �2J�M�M�FNKIY.Ucb��2KIU�Ucb
A W�l�l�U�Q�F�})H�J'Q

� \� })�6^�¹�¹ � \� � � ��]n��a º�º

� H�FNY�FNx'FNK�� � ]n��a`� ��r
��FNM��·h�FNY�U'M�F�M�H�F�Q�FNM ���"�*^ � � � ]n��a�� ����Ucb|GLKPOVMoORGNJeS|l�UcOVY�MIQ�Ucb �,r B H�FNY"}�ORQ � J�M�U'Y

� £ r ? i ��FN�1�.J  u � F��.J	i1J�l�l�KIUe±�OV�.J�M�F�} OVY©Z \ g�itbqW�Y�GLMoOVU'Y�Q *�M�H�J�M@J�KIFdSVU�GNJeS<SVi�mnGLU'Y�Q�MIJ�Y�M
Y�F	J�K�� £ u�J�Y�h"Q�MoO<S<S�H�J	x'F~� \� * �*^9¹�¹ � \� � � ��]n��a º�º _JI­�)� ��r A UtOVM,Q�W
	�GLF	Q@M�U)Q�H�U � M�H�J�M � F
GNJ�Y)J�l�l�KIUe±�OV�.J�M�F�Q�W�GIH)J�bqW�Y�GLMoOVU'Y *tg�i1F{SVFN�1FNY�MIQ`Ucb�^9¹ ��� _N�N�N�N_ ���Lº�º r`¤¨O<±XQ�W�GIH.J *�r

¤¨O<± � " ��r A OVY�GLF *6ORQ�SVU�GNJeS<SVi�mnGLU'Y�Q�MIJ�Y�M�Y�F	J�K � £ u � F��.J	i)ljORGI� � " �)Q�W�GIH©M�H�J�M *"ORQ
GLU'Y�Q�MIJ�Y�M9U'Y6]n� � �­_I��W ��a¬bqU'K�F	J'GIH)�1� � £ 	6¹ � �,_�� º r ��FNM

:�� �
���	��

��� 
�� � ���

]n� � �­_I��W ��aI�

B H�FNY.: ORQ2J k YjOVM�F9W�YjOVU'Y,Ucb�U'l�FNY�OVY�M�FNKIx�JeSRQNu'U'Y,F	J'GIH,Ucb � HjORGIH *@ORQ2GLU'Y�Q�MIJ�Y�MNu'J�Y�h�� 	�¹ � �,_�� º �
: ORQ@h¦ORQIGLKIFNM�F'u�J�Y�h1H�FNY�GLF k YjOVM�F'r ��FNM@M�H�F�U'l�FNYXOVY�M�FNKIx�JeSRQ@g�F � � _N�N�N�	_ � ) r2»´b�J�Y�i�FNY�h�l�UcOVY�M9Ucb�J
� � g�F{SVU'Y�f�Q9M�U ��u�M�H�FNY � F��.J	i~Q�H�KPOVY�� � � g�i1J�M9�1U�Q�M�� S M�U�J	x'UcORh1M�HjORQNr2»nY.M�HjORQ � J	i � F�U'g�MIJeOVY

� 	6¹ � �,_�� º � ��� � _N�N�N�	_I�	��� �.]�: 	 �~a

� H�FNKIF~Z��[GTSVU�Q�: ORQ�J�GLU'�1l�J'GLM�Q�FNM@M�H�J�M@GLU'Y�MIJeOVY�Q@M�H�F��S Y�F{OVf'H�g�U'W�KIH�U�U�h1Ucb � £ 	"¹ � �,_�� º u *
ORQ|SVU�GNJeS<SVi�mnGLU'Y�Q�MIJ�Y�M�U'Y :"u�J�Y�h�� 	1g�h�i;:�� ��r

À�¼



¤�U'K9F	J'GIH�²Tu�ljORGI� # � �6^�¹�¹ � � _N�N�N�	_�� �Iº�º Q�W�GIH1M�H�J�M
� \� �

*t� # � ��]n� \� � � � ��]n� � a�aI�

? i ? U'KIF{Sv��Q�M�H�FNU'KIFN�6u � F��.J	i�GIH�U�U�Q�F 
 � �6Z \ ]�^ � _L^2a9Q�W�GIH.M�H�J�M@� \� / � � 0 
 � � # � r
B H�F@l�UcOVY�MIQ*��]n� � aI_N�N�N�	_
��]n�	��a`J�KIF�h¦ORQ�MoOVY�GLMNu�J�Y�hpS<OVF�U'W�MIQoORh�F�M�H�F�GLU'�1l�J'GLM9Q�FNM*��]�Z,aIu�Q�U � F

�.J	i~GIH�U�U�Q�F�� � �6Z \ ]�^ � _L^`a`Q�W�GIH1M�H�J�M�� � �[¼�Y�F	J�K���]n� � a`J�Y�h�� � � �,Y�F	J�K*��]�Z,a ���0��]n� � a �

 )� ² ��r C FNljSRJ'GTOVY�f�
)g�i�� � 
 � u¦O<b�Y�FNF	h1g�F'u � F��.J	i�J'QIQ�W��1F�M�H�J�M

Q�l�M�
 � 	1Q�l�M�
 � � ��_ � H�FNY�FNx'FNK|² )� 
y_

J�Y�h

Q�l�M�
 � 	K��] � £ a2� ��_JI�²T�
¿�U � SVFNM �©� * � $ � ��&�� 
 � ���,r B H�FNY � �*Z \ ]�^`aIu � ORQdSVU�GNJeS<SVi�mnGLU'Y�Q�MIJ�Y�M,U'Y :"u�J�Y�h �

ORQ �NFNKIU1J�Y�h � J�M@J�M@F	J'GIH)l�UcOVY�M@Ucb|] � 	"¹ � �,_�� º a � :"r > l�ljSViyOVY�f���FN�1�.J  � OVM�H � KIFNljSRJ'GLF	h

g�i � 	)¹ � �,_�� º u � F�Q�FNF�M�H�J�M �1�.J	i~g�F�J�l�l�KIUe±�OV�.J�M�F	h�OVY"Z \ g�i�J�Q�F	ª'W�FNY�GLF���«~Ucb�bqW�Y�GLMoOVU'Y�Q
M�H�J�M~J�KIFtSVU�GNJeS<SVi�mnGLU'Y�Q�MIJ�Y�M�Y�F	J�K � 	 ¹ � �,_�� º r ? i"M�H�F)¤�J'GLM�U'KPORQIJ�MoOVU'Y ��FN�1�.J�u ��«©����«~�X�
Y�F	J�K~¹ � �,_�� º u � H�FNKIF���«1�©Z \ ]�^ « _L^2aIr ? i ��FN�1�.J ��u	��«�� �=�.J	i~g�F~J�l�l�KIUe±�OV�.J�M�F	htOVY©Z \
g�i©l�UcSVi�Y�U'�tORJeSRQtOVY[] ��� _N�N�N�	_ ��� aIu�H�FNY�GLF � GNJ�Y*g�F6Q�U J�l�l�KIUe±�OV�.J�M�F	h"U'Y=¹ � �,_�� º r > Y�U'M�H�FNK
J�l�ljS<ORGNJ�MoOVU'Y6Ucb ��FN�1�.J��,M�U�
 � � �[M�H�FNY.iyOVF{SRh�Q@M�H�F�KIF	Q�WjSVMNr

B H�FwbqUcS<SVU � OVY�f.GLU'KIUcS<SRJ�KIi�ORQ � U'KIM�H.Y�U'MoOVY�f�r

�,������
%
%���	��
�5.-M) � � ] ��� _N�N�N�N_ ��� a@�*Z \ ]�^9_L^ � a���
 ����������������� 4���4 ��
 �'48�*���Q�(%'� �:6 �������
4-,�

���
� ��) �A6&�(%'�"�"^9¹ ��� _N�N�N�	_ ���Lº ��
A4 �"��

����� �(%'��

������})�6Z \ ]�^2a � }3��
 �'48� ��� � �8�

À'À



¤�U'K�OVY�Q�MIJ�Y�GLF'u�MIJ��yOVY�f

� ] ��a`� � Q�f'Y�] ��a'F{±¦l�� 
 �� � ��� _ � )� ��u
��_ �1� ��u

� F�U'g�Q�FNKIx'F�M�H�J�M�� � � ��g�F{SVU'Y�f�Q�M�U�M�H�F,GTSVU�Q�W�KIFdOVY©Z \ Ucb�^9¹ ��º r B HjORQ@Q�H�U � Q`M�H�J�MNu�FNx'FNYXOVY6M�H�F
l�UcOVY�M`Q�FNl�J�KLJ�MoOVY�f,GNJ'Q�F'u'M�H�F@Q�FNM ��
@��] ��� _N�N�N�	_ ��� a � 
6�6Z \ ]�^9_L^ � a��@�.J	i�g�F@J�l�KIU'l�FNK`Q�W�g�Q�FNM�Ucb
GTSVU�Q ;&< ^�¹ ��� _N�N�N�	_ ���Iº r > x'FNKIi1QoOV�tO<SRJ�K�F{±jJ��1ljSVF�] Y�U'M|OVYy³´F	GLMoOVx'F�a � J'Q9JeSVKIF	J'h�i�Y�U'M�F	h1g�i��¶SRJ�F	Q�FNK
¹�� º r

B U�fcOVx'F~J�Y)F{±jJ��1ljSVF�H�J	xyOVY�f1J1Q�W�g�Q�MIJ�Y�MoORJeS¨GLKPOVMoORGNJeS�Q�FNMNu � F,GLU'WjSRh)MIJ��'F,J�Y�itOVYy³´F	GLMoOVx'F.Z \

bqW�Y�GLMoOVU'Y � � :¸¯0: M�H�J�M¶ORQ � J�M�l�KIF	GTORQ�F{SVi)U'Y6M�H�F~GTSRJ'QIQoORGNJeS D J�Y�M�U'K@Q�FNMNu�Z~r A W�GIH6J�bqW�Y�GLMoOVU'Y
�.J	i,g�F@U'g�MIJeOVY�F	h�u¦bqU'K�OVY�Q�MIJ�Y�GLF'u�g�i~MIJ��yOVY�f1J�Y�i�bqW�Y�GLMoOVU'Y 
 � :·¯0¹ ��_
W��*aIu�Q��1U�U'M�H�Uc§ Z�J�Y�h
x�J�YjORQ�HjOVY�f1U'Y6Z~u�J�Y�h)QIJ�MoORQobqiyOVY�f.J ���UcSRh�FNK�GLU'Y�h¦OVMoOVU'Y � OVM�H"Q�U'�1F@l�U�QoOVMoOVx'F~F{±¦l�U'Y�FNY�MNu�J�Y�h1M�H�FNY
SVFNM�MoOVY�f

��] ��a`� �� � F{±¦l�]
� 
�] ��a�aL_�� )�6Z�_

��_��)�6Z�_
� ] ��a`� ���


 ��] �Ia�µ��L�
B H�F�GLU'KIUcS<SRJ�KIi�M�H�FNY)QIJ	i�Q2M�H�J�M9F	J'GIHtbqW�Y�GLMoOVU'Y � J�M`U'Y)Z[g�F{SVU'Y�f�Q`M�U~M�H�F�GTSVU�Q�W�KIF¶OVY6Z \ Ucb¬^9¹ ��º r

¤¨OVY�JeS<SVi'u � F�KIF	GLU'KLh.J,KIFNf'WjSRJ�KPOVMni1KIF	Q�WjSVM|bqU'K�M�H�F	Q�F,JeSVf'FNg�KLJ'QNr

�,������
%
%���	� ¡	� 5 �������	��

� �°�°] ��� _N�N�N�	_ ��� a.� Z \ ]�^`_L^ � a ��
 �������������������  !��� 
 4���4�� = �
4���
����-���'�$�J,���

�?4H
���=0

���+
$��)@^ � #&%'�"��!�}(�*GTSVU�Q ; < ^9¹ ��� _N�N�N�N_ ���Lº 
����M%Q�(%'48��}*� �H��� 
 4���4
})� ¼ ��� � �

] B HjORQ�KIF	Q�WjSVM|ORQ�M�KPOVxyORJeS¬M�U�l�KIU�x'F¶O<b � F�J'h�h1M�H�F�H�i�l�U'M�H�F	QoORQ9M�H�J�M��[g�F�l�KIU'l�FNK	r<a
� C�@A@ ¤9r ��FNM��·g�F�M�H�F�GLKPOVMoORGNJeS¶Q�FNM�Ucb �,r B H�FNY � ORQ,GTSVU�Q�F	h©J�Y�h)Y�U � H�FNKIF~h�FNY�Q�F'r~»nMwORQ�Y�U'M
h¦O�	�GLWjSVM@M�U1GLU'Y�Q�M�KIW�GLM�J�bqW�Y�GLMoOVU'Y6}6�"Z \ ]�^9_L^2a9Q�W�GIH.M�H�J�M@})� �~U'Y 
 u�})�[¼,U'Y ��u�J�Y�htbqU'K

À'Á



F	J'GIH)�1��� M�H�FNKIF�F{±�ORQ�MIQ¶�8"(��Q�W�GIH1M�H�J�M�})� �~U'Y6]n� � �c_I��W��ya�U'K@})�[¼,U'Y"]n� � �c_I�XW��yaIr
? i.GLU'KIUcS<SRJ�KIi)½�u�})g�F{SVU'Y�f�Q�M�U�M�H�F,GTSVU�Q�W�KIF�Ucb�^9¹ ��� _N�N�N�N_ ���Lº OVY©Z \ r

: N�� N�: N � �$N��
¹ ?`º�? OVFNKLQ�M�U'Y�F'u ��r�u �¶O<§�FNKIFNY�MoORJ�gjSVF�bqW�Y�GLMoOVU'Y�QNu������ ��� �
� ��� C:D>����� D�	 �9¼'¼~]�¼�½ �'��a�¼�Á'½ �¦½'��r
¹ ? z"¼ º�? OVFNKLQ�M�U'Y�F'u���r�J�Y�h1zXO<SV�.J�Y�u ��r��,r�u D U'�1l�U�QoOVM�F�h¦O<§�FNKIFNY�MoORJ�gjSVFdbqW�Y�GLMoOVU'Y�QNu�� A�A	� �
	�� D�	 ? �
¼'¼  ]�¼�½ �'À�a L�¾�¼ � L ��r
¹ ? z6À º�? OVFNKLQ�M�U'Y�F'u ��r�J�Y�h�zXO<SV�.J�Y�u���r��,r�u �@FNU'�1FNM�KPORG`J�Y�h�h¦O<§�FNKIFNY�MoORJeSjl�KIU'l�FNKIMoOVF	Q�Ucb�Q�W�g�J�Y�JeSVi�MoORG
Q�FNMIQNu�� � ��� �
���  
C"�
� D�	 ? ��� �
� ��]nÀ�a�À0L�]�¼�½'½�¼'a9Á �0L �¦½'Á�r
¹ ? z�� º�? OVFNKLQ�M�U'Y�F'u���r�u�zXO<SV�.J�Y�u ��r��,r�J�Y�h �2J � SVW�GI�yOvu�E�r�u D U'�1l�U�QoOVM�F�h¦O<§�FNKIFNY�MoORJ�gjSVFdbqW�Y�GLMoOVU'Y�QNu
�A���  �� D�	 ? ����� �'Á1]�¼�½'½  a  ��� �¦À'��r
¹ D`º�D H�FNx�JeS<SVFNi'u D r�u @ Y.M�H�F�M�H�FNU'KIi�Ucb�SVU�GNJeS¬KPOVY�f�QNu�� A�A	���
	�� D�	 ? �`¾'¾1]�¼�½�¾�Á�a  ½'� �
��� ��r
¹�� º �¶SRJ�F	Q�FNK	u �,r�u�¤�U'Y�GLMoOVU'Y�Q@GLU'�1l�U�Q�¥FNF	Q`h¦O<§w¥FNKIFNY�MoORJ�gjSVF	QNu�� A�A	���
	�� D�	 ? � � �~]�¼�½  Á�a�¼�½'Á �¦À'�'½�r
¹ � º �|O<SRh�FNg�KLJ�Y�h�u�¤9r ? r�u��
A�	(C7��F>� �?	 ����A�	 ��� ���  
C1���"D���� A�D����>��� �Lu A F	GLU'Y�h)F	h¦OVMoOVU'Y�u�z6G �@KLJ � � �|O<S<Svu
¼�½��	¾�r

¹ � º � ��J	x'U'Y�J�u���r��,r�u�� ���3C7���"��� D�	 ����A �
	 � ��A�	 � A � �>�;������� �  & 
C� 
A�	 �(D"!
�  $#3� A��?	 ����A �Lu`¿�U'KIM�H ��UcSVm
SRJ�Y�h�u�¼�½ �  r

¹ z º z6JeSVf'KLJ�Y�f'F'u ? r�u���F  :D������
	%� �  & 
C� 
A�	 �(D"!
�  &#3� A��?	 ����A �Lu B J�MIJ�»nY�Q�MoOVM�W�M�F~Ucb�¤�W�Y�h�J��1FNY�MIJeS C FNm
Q�F	J�KLGIH�u ? U'��g�J	i'u�¼�½   r

¹ ¿�¼ º ¿@J'GIH�gjOVY�u �2r�u A W�K|SVF	Q�JeSVf�'FNg�KIF	Q@h�FNY�Q�F,h�F�bqU'Y�GLMoOVU'Y�Q�h¦O<§w¥FNKIFNY�MoORJ�gjSVF	Q�Q�W�K@W�Y�F�x�J�KPO{¥FNM�¥F'u � �)( �
� �"D0F ��� �����
* D�C1� �Lu�À'À ��]�¼�½�¾�½�a�¼�L�¾�½ � L�¼�r

À�¾



¹ ¿@À º ¿@J'GIH�gjOVY�u��2r�u > SVU�U'�(J�M1J�l�l�KIUe±�OV�.J�MoOVU'Y*M�H�FNU'KIi'u�OVY � �2KIUcS<SRJ�u���r ? r9] F	h�r<aIu � ���3C7���"��� D�	 ����A
� ?  7��C��KD�A�F #3� A��?	 ����A�D���� A�D����>��� �Lu�¿�U'KIM�H.H�UcS<SRJ�Y�h�u�¼�½���½�u�Á'�'½ �¦Á�¼�r
¹ B ¼ º�B U'W�f'FNKIU'Y�u���r D r�u > Y F{±¦M�FNY�QoOVU'Y*UcbwE(HjOVM�Y�FNi���Q�Q�l�F	GLM�KLJeS|M�H�FNU'KIFN�6u��
A ��	 ���XD>� 	  ����� 	���F  ��
� �����
* ��!
� �
� D�	 ? �`¿�U�r`¾���]�¼�½��'¼'a�¼�Á'½ �y¾���r
¹ B À º�B U'W�f'FNKIU'Y�u���r D r�u���F  :D>��� F  	 ��A��?	 ����A �$F �  & 
C� 
A�	 �(D"!
�  ��Lu A l�KPOVY�f'FNK	u�¼�½���À�r
¹ E º E(HjOVM�Y�FNi'u ��r�u �¶O<§�FNKIFNY�MoORJ�gjSVF,FNx'FNY�bqW�Y�GLMoOVU'Y�QNu��A���  �� D�	 ? ������¼��1]�¼�½�¾���a�¼�L  r
�@KLJ�H�J�� > S<SRJ�Y�u

� �`z6z A u

¼  u�zXO<S<S ��J�Y�F'u

D J���g�KPORh�f'F'u D9? À1¼ A�?

�2Y�fcSRJ�Y�h�r
�@KLJ	i�Q�U'Y���J��yOV�'U�u > r��,r @ ��¤�J�KIKIF{S<Svu C r @ r E©J�MIQ�U'Y�u

�@FNl�J�KIM��1FNY�M`Ucb¬z6J�M�H�FN�.J�MoORGNQNu

A MNr �2J�M�KPORGI����Q D UcS<SVFNf'F'u

z6J	i�Y�U�U'M�H�u

D U�r	�wO<SRh�J�KIF'u

»nKIF{SRJ�Y�h�r

h�KLJebqM  u �	m�¼	mn½ �

À0L


